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DISCLAIMER

The computer program described herein is furnished by the Government and
is accepted and used by the recipient with the express understanding that the
United States Government makes no warranties, expressed or implied, concerning !
the accuracy, completeness, reliability, useability, or suitability for any
particular purpose of the information and data contained in this program or |
furnished in connection therewith, and the United States shall be under no '
liability whatsoever to any person by reason of any use made thereof. The
program belongs to the Government. Therefore, the recipient further agrees

nOt to assert any proprietary rights therein or to represent this program to ‘
anyone as other than a Government program,
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FOREWORD

This investigation was conducted for the Assistant Chief of Engineers,
Office of the Chief of Engineers (OCE), under Project 4A762731AT4l, "Design
Construction, and Ope :ition and Maintenance Technology for Military Facili-
ties"; Task E, "Military Engineering'"; Work Unit 038, "Engineer Unit Microcom-
puter Applications.'" The applicable STO is 81-5.1:19. The OCE technical moni-

tor was Dr. Clemens Meyer, DAEN-ZCM.

This work was performed by the Facility Systems (FS) Division of the U.S.
Army Construction Engineering Research Laboratory (USA-CERL). Charles E.
Herring, Jr., was Principal Investigator. Jane-Ping Chiu made significant
contributions to the project as a programmer. E. A. Lotz is Chief of USA-
CERL-FS.

U.S. Army 18th Engineer Brigade personnel directly involved in fielding
the ACMS were COL Charles Williams, Commander; LTC Melwin Lynch, S$-3; LTC
Larry Izzo, S-3; MAJ Russell Baldwin, S-3, Operationsj MAJ David Phillips,
$-3, Plans; ILT Lordes Goodnight, S-3, Operations; Ms. Julie Osborn, S-3,
Operations; and SP4 Vicky McDaniels, S-3, Operations.

COL Paul J. Theuer is Commander and Director of USA-CERL, and Dr. L. R.
Shaffer is Technical Director.
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AUTOMATED CONSTRUCTION MANAGEMENT SYSTEM (ACMS),
VOLUME I: USER’S GUIDE

] INTRODUCTION

Background

During FY83 the 18th U,S. Army Engineer Brigade at Grafenwoehr, Federal
Republic of Germany, was engaged in a massive construction effort to upgrade
training ranges there for use by Ml tanks. With an estimated cost of $40 to
$60 million and involvement of 4000 soldiers plus a civilian support group,
the project was in need of a rapid, accurate construction management system.

The U.S. Army Construction Engineering Research Laboratory (USA-CERL) was
asked to develop a pilot microcomputer-based Automated Construction Management
System (ACMS) for the 18th Engineer Brigade Project. The pillot system was
fielded at 18th Engineer Brigade Headquarters in January 1983, The system’s
initial capability consisted of a Network Analysis Module and a General Appli-
cations Module with electronic spreadsheet and word processing applications.
In April 1983, a Data Base Management Module, a Weekly Progress Report Module,
and a Reports Generation Module were added.

Version 84.0 of the ACMS described in this user’s manual was designed to
meet the needs of the 18th Engineer Brigade. It provides for computerized
management of equipment and personnel resources by individual tasks.

Purgose

This volume serves as a user's manual for the ACMS Version 84.0 which is
used by the 18th Engineer Brigade to manage the Grafenwoehr Training Range
Upgrade. This report explains how to use the General Applications Module, the '
Data Base Management Module, the Network Analysis Module, the Weekly Progress
Report Module, and the Reports Generation Module.

Approach
To develop the ACMS, "off-the-shelf’ hardware and software were exploited

to minimize programming requirements and to enable researchers to focus more
of thelr resources on the system’s applications.

Mode of Technology Transfer

The ACMS has been given to the 2nd Engineer Group in Korea and the 20th
Engineer Brigade at Fort Bragg. The software programs written in dBASE II are




2 SYSTEM DESCRIPTION

ACMS Version 84.0

The ACMS version B84.0 includes only the dBASE Il programs written by USA-
CERL--the Project Control Module, the Weekly Progress Reporting Module, and
the Reports Generation Module. The only commercial software required to run
ACMS version 84.0 is dBASE [I. A detailed description of system requirements,
installation instructions, and other information, for the ACMS version 84.0 is
in Volume II of this technical report. ACMS version 84.0 has a menu system
written in dBASE II,

The system described in this manual also includes two enhancements made
to ACMS version 84.0 for the 18th Engineer Brigade--the Network Analysis
Module and the General Applications Module. The Network Analysis Module
described requires PMS-II, a critical path method program, and all software
required to support PMS-II. The General Applications Module contains
hardware-dependent options (in other words, that depends on the computer with
which the software is used) and off-the-shelf programs that can be used in
many applications, not just construction management. The menu system for the
18th Engineer Brigade is not the one included with ACMS version 84.0, but is
driven by the program SUPERVYZ. This menu system is described to better
explain ACMS and the type of enhancement that might be added to ACMS using
off-the-shelf programs.

System Capabilities--18th Engineer Brigade

The ACMS has been designed to be "user friendly," that is, easy to use
with minimum training. All functions are accessed through a menu system. The
user does not need to learn the details of the CP/M 2.2 operating system.
"On-line" help is available for all functions.

The ACMS provides for construction planning. The system uses a powerful
"activity-on~arrow" Critical Path Method program interfaced to a relational
data base that comprises the project tracking and updating system.

The system also provides for construction progress reporting. Once the
equipment cost data base, customer data, project data, and Critical Path
Method (CPM) network have been established and weekly progress reports have
been entered, the system compiles the information and outputs various user-
defined construction status reports and customer billing and payment reports.

System Hardware--18th Engineer Brigade

The hardware components supplied by USA-CERL to the 18th Engineer Brigade
are:

1. One Televideo TS806 multiuser microcomputer.

2. Two Televideo TS800A user stations.
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3. One Okidata ML-84 dot matrix printer.
4, One Okidata ML-83 dot matrix printer.
5. Cabling, connectors, and incidental 1tems needed to operate the

TS806, both TS800As, the ML-833, and the ML-84 together as a multiple-user sys-
tem in a 220 V/50 Hz environment.

System Software--18th Engineer Brigade

The software programs supplied by USA-CERL to the 18th Engineer Brigade
are:

1. CP/M version 2.2"--contral program/microcomputer operating system for
the TS800A.*

2. Mmmost --Televideo multiuser operating system for the TS806.

3. dBASE-II"--a relational data base management system programmed by
USA-CERL.

4. PMS-II --a CPM project management system.

S. CBasic --runtime module necessary for PMS-II.

6. SUPERVYZ --a menu system program.

7. Wordstarm--a word processing program.

8. SuperCalcm-—an electronic spreadsheet program.

9., USA-CERL developed programs that use the above off-the-shelr software

to automate the critical path schedule generation function and the progress
reporting functions.

Organizational Support Recommendations

The key persons with respect to the operation of the ACMS are the Data
Base Administrators (DBA). It is recommended that there be at least two DBAs
on each battalion staff and two on the brigade staff--one DBA with primary
responsibility and a second DBA as a backup. The DBAs should be fully trained
to access and use the system, and should be responsible for (1) keeping "back-
up copies” of the battalion data, (2) inputting critical path networks and
progress report data for the project officers in their respective battalions,

#CP/M" is a trademark of Digital Research; Mmmost” is a trademark of
Televideo; dBase~II is a trademarkmof Agshton Tate; PMS-II is a trademark
of NorthmAmerican Mica, Inc; CBasic is a trademarknof Digital Research;
SUPERVYZ is a trademark of Epic Software; Wordstar 1is a trademark of
Microproj SuperCalc 1is a trademark of SORCIM.
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(3) generating output (teedback) reports tor project otticers and tor battal-
ion managers, and (4) coordinating their access to Lhe system with the brigade
DBA.

The brigade DBA would be essentially a tull-time job. That person will
set up the initial task essential data files, supervise and coordinate the use
of the system by the battalion DBAs, run special reports, insure backups to
the system are made periodically, maintain the catalog of tasks (by con-
struction schedule number) that belong to certain "project groups" such as
Range XX" tasks, ''XXX Battalion'" tasks, or "FE Baumholder" tasks. The brigade
DBA will also maintain the catalog of construction schedule numbers assigned
to each task and collect system usage statistics required in support of the
research at USA-CERL.

13
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3 MODULE CONFIGURATION

The ACMS consists of "modules'" integrated to form one system. Many of
the modules are interrelated and dependent on one another--for example, no
reports can be generated until necessary information is entered into the sys-
tem and processed. The ACMS uses a menu system to connect the modules and to
make the system user friendly.

Menu System

Microcomputers are usually controlled through an operating system. An
operating system is a computer program that allows the user to communicate
with the computer using operating system commands.

The 18th Engineer Brigade's ACMS uses the CP/M 2.2 operating system.
Users control the system with menus (provided by the computer program
SUPERVYZ) that give the actual CP/M operating system commands to the computer.
Each menu is a list of options that may be chosen; the user merely enters the
number of the option into the computer. Therefore, no knowledge of the oper-
ating system is required. An option may call a program or another menu with
more options, or may carry out a procedure.

The menu system forms a “tree structure'; one menu calls another menu,
and that menu calls other menus. The tree structure for the ACMS is shown in
Figure 1.

An example menu screen is shown in Figure 2. This is the main menu of
the 18th Engineer Brigade System and is the screen that appears on the comput-
er terminal when the system is first turned on. The menu screen is divided
into three parts. The upper part of the screen contains the menu title and
the list of options. The center part of the menu screen is for “conversa-
tion." This is where the computer displays questions and other statements.
The lower part of the menu screen is called the "Volume Table of Contents,"
which is a list of file names relevant to the menu.

On the menu screen is the statement, "FUNCTION [0] SELECTS HIGHER MENU
AND [?7] PROVIDES HELP." This statement describes the two options available.
The first option causes a higher or previous menu to be displayed. If the
highest or main menu is being viewed, the computer will do nothing if this
option is selected. If the second option is selected by entering a question
mark, on-line help is provided. Any of the menu options can be chosen by
entering the option number into the computer.

An option is entered into the computer by pressing the option number or
symbol and pressing the "RETURN" key. The computer reads no information until
the "RETURN" key is pressed; therefore, errors can be corrected before the
"RETURN" key is pressed by backspacing and retyping the correct information,

Note: _A different menu system accompanies the dBASE II software avail-
able from C“MUG. The menu system is a dBASE II program which gives the user
the same options for the Project Control Module, the Weekly Progress Report
Module, and the Reports Generation Module as the SUPERVYZ menu.
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Help Files

The on-line help files are accessed by entering a question mark as the
menu option. The help tiles supply intormation on the menu options, The help
files can be printed by pressing the letter "P" key while holding down the
"CONTROL" key if a hard copy 1s desired.

There are two types ot help riles. The simplest file is one that con-
sists of a single information section. The contents of the tile are viewed by
"stepping' through frames, or screens, of text. The other type of help file
is an indexed multiple-secrion tile. All of a tile may be viewed or just
selected sections. Each section of rext can be divided into screens of text.
In a multiple-section help fiie, one ot the index options may in itself be an
indexed multiple-section file., This sub-indexing allows the formation of tree
structures of help files.

A help tile lists several options or commands.,

1. If a question mark is entered while a help file is being used, a sum-
mary of all help commands is displayed on the screen. Then when any other key
is pressed, the computer displays whatever was on rhe screen before the com-
mand was given,

2. If the "ESCAPE" key is pressed, the computer leaves the help file and
returns to the menu being used betore the help option was selected.

3. Commands available while an index is being displayed consist of the
following:

(a) If a number is entered, the computer displays the information sec-
tion specified by that number.

(b) If an "*" is entered, the computer enters the "all sections" mode
and displays all sections of the help file,

4, Commands available while viewing text are as follows:

(a) The "RETURN" key should be pressed when you desire the next screen
of text to be displayed. After the last frame of the help file is viewed, the
computer returns to the menu being used before the help option was seiected if
the help file is a single-section file, or it returns to the current index if
the help file is a multiple-section file.

(b) 1If the letter "I" is entered, the computer returns to the current
index unless the help file is a single-section file, in which case the comput-
er returns to the menu being viewed before the help option was selected.

(c) If the letter "P" is entered, the computer displays the previous
frame (if any) within the current information section.

(d) If the letter "B" is entered, the computer displays the first frame
of the current information section.

. ———_
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(e) If the letter '"N" is entered while in the all sections mode, the
computer skips to display the start ot the next seciion.

5. Commands available when using a4 subindex file are as tollows:

(a) If a"™ " is entered, the computer returns to the index trom which
the current index was selected.

(b) 1f a "." is entered, the computer returns to the first index dis-
played by the help file.

|




L4 NETWORK ANALYSIS MODULE

This module analyzes and calculates the critical path for the network.
The module is used most effectively during the planning stage ot construction.
The main component of the Network Analysis Module is the PMS-II[ sottware pro-
gram. )

Concept of Operations--Planning

During the task planning period, the Brigade Plans Office sends the task
information to the battalion for development of a Construction Work Estimate
(CWE) and a Construction Work Schedule (CWS). Previousiy, these requirements
were derived manually. With the ACMS, the project officer uses the cap-
abilities of the Network Analysis Module to help meet these requirements. The
project officer develops a draft plan for accomplishing the work and estimates
the subtask duration and manhours of effort to complete each subtask in the
taski He or she then describes this plan of action using the CPM in TM 5-
333. Using the CPM Data Input Form (Figure 3), the project officer prepares
a form that describes the network to be followed. This form is given to the
battalion DBA, who enters the data describing the project officer’'s network
into the netwnrk analysis module ot the ACMS. PMS-II then provides a series
of output reports to the DBA, who returns them to the respective project offi-
cer.

After examining the PMS-II output, the project officer may decide to
revise the plan to be more realistic or to meet certain time or dollar con-
straints, The plan would be revised by designating the changes to be made on
a CPM input form. If the original plan needed major revisions, the project
officer might even start over. The intent is to let the automated system
"crunch the numbers,' and let the project officer use the system output as a
guide to modifying the network. The idea is not that the project officer will
have a "nearly perfect" network before submitting the first network to the
battalion DBA; such a concept would make the system a reporting burden, not a
; planning tool. By "cycling through'" the PMS-II program (via the battalion

DBA), the project officer can rapidly "home-in" on the best construction work
schedule for that particular situation. After deciding on a final version,
the project officer submits the final changes to the battalion DBA who, in
turn, enters the network into the system and advises the brigade DBA that the
final version is now in the system.

The brigade DBA assigns a unique construction schedule number to each
task sent to the battalions. The brigade DBA keeps a catalog of the schedule
numbers assigned to projects; the brigade DBA must keep track of which ones ‘
have been submitted as "finals," which "finals" have been approved by the
brigade, and which schedules have not been completed or approved.

It should take no more than 2 hours for a DBA to enter a 100 subtask (or
activity) net, compute the critical path, and produce the normal output

21M 5-333, Construction Management (U.S. Department of the Arm , February
1972).
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reports. Assuming about 20 tasks are in each battalion and that each task has
100 subtasks, a man-week of effort would be required to enter all the

| battalion tasks into the system once. However, the payoff in terms of what
the project officer gets back and in terms of project officer time saved is
enormous.

Also, the resulting network should be of much higher quality than networks
generated manually. Moreover, since the network is developed during the plan-
ning season, the battalion DBA's workload--and that of the system itself--
should be reasonably dispersed over several weeks. The DBA should be able to
make changes to existing networks, reflow the net, and run new critical path
reports in less than 30 minutes (per task).

The battalion DBA can use the PMS-II program to create a "supernet” of
all battalion tasks. Each task can be represented as a subtask in a
"supernet" and would be updated by the battalion DBA each time a task level
network is updated. A battalion funding schedule can also be generated to
show the monthly bill for all batralion tasks.

Qutput

The PMS-II program has many different reports that can be generated for
the project officer. Generally, the battalion DBA will produce one or all of
the following reports:

® An edit listing (Appendix A) contains the input parameters. This
report 1s used to check the information actually entered into the PMS-II pro-
gram.

e The Detailed Activity (Subtask) Report (Appendix A) lists all input
and gives the critical path, early and late event times, and float times for

each subtask. ‘

e A logic or "activity~on-arrow" ("subtask-on-arrow”) diagram (Appendix
A), which is a graphical representation of the network, can be produced for
each task.

e The PMS-II program can produce a Gantt bar chart (Appendix A) of the
network.

e PMS-II can also produce many other special or tailored reports not
required by the 18th Engineer Brigade.

Revision of CPM Schedule

During the construction season, it is certain that some tasks will start ]
to deviate from the approved schedule. Guidelines should be set so that as
soon as a task is, say, 10 to 20 days off schedule, the project officer would i
have to submit an updated network. Another possibility would be to reduce
traffic on the system by ailowing only one battalion per week to update sched-
ules on a cyclical basis. For example, on a 6-week cycle, each project offi-
cer (by battalion) could be required to report actual start and completion
dates as of that time. This can be done very simply by the project officer
marking up the latest copy of the Detailed Activity (Subtask) Report (Appendix
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A) or by using a CPM Input Form as a change sheet (Appendix A) and submitting
it to the battalion DBA for input to PMS-II. In return, the project officer

would get an updated set of output reports (Appendix A)--including a new net-
work diagram and Gantt charts. The battalion DBA, not the project officers,

would do the actual input to the system.

Accessing the Network Analysis Module

The Network Analysis Module is easily accessed from the main menu by
selecting Option 5, the CPM Project Management Menu, which is shown in Figure
4. This menu has four options that give the user all the capabilities in the
\ Network Analysis Module.

| Network Analysis Module Capabilities

The Network Analysis Module has several features other than the PMS-II
program. The module has CPM file copying and deleting functions to help make
the system user friendly. It also has help files to train the DBAs in using
the PMS-II program and to explain the features of the program.

The files created when using the PMS-II program are called CPM files. To
avoid using too much memory space, the DBA makes backup copies of the files
and erases the original copies from the hard disk. The backup copies are
stored on floppy diskettes.

CPM File Copying Functions

The CPM File Copying Functions Menu (Figure 5) is accessed by selecting
Option 2 on the CPM Project Management Menu. There are 10 CPM file copying
functions on the menu.

Option 1--DISPLAY CPM FILES ON B DRIVE. This option displays on the com-
puter screen the names of all CPM files stored on the computer hard disk.

Option 2--PRINT LIST OF FILES ON B DRIVE. This option causes the printer
to print a list of the names of all CPM files stored on the hard disk.

Option 3--DISPLAY CPM FILES ON DISKETTE. This option displays on the
: screen the names of all CPM files stored on the floppy diskette. The option
3 will remind the user to insert a diskette into the floppy disk drive before
the computer executes the option.

Option 4-—PRINT LIST OF FILES ON DISKETTE. This option prints a list of
the names of all CPM files stored on the floppy diskette.

Option 5-~COPY CPM FILE FROM DISKETTE. This option copies a CPM file
from a diskette and stores the file on the hard disk. A copy of the file will
remain on the diskette.

Option 6-~CHECK SPACE LEFT ON DISKETTE. This option checks to see how
much memory space is left on the diskette. If the user attempts to copy a
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file that occupies more space than s avallable on the diskette, errors will
occur and data stored on the diskette will be damaged or lost.

Option 7--COPY TO DISK/ERASE FROM B DRIVE. This oprion copies a CPM t:le
from the computer's hard disk to a floppy diskette. This option also erases
the file from the hard disk after the copy has been made; theretore, if the
copy on the diskette is lost or has an error in it, the data may be lost
unless another diskette contains a copy ot the tile.

Option 8--COPY TO DISK/LEAVE ON DRIVE. This option copies a CPM file
from the hard disk to a floppy diskette, but ieaves a copy of the file on the
hard disk,

Option 9--MAKE BACKUP COPY OF A DISKETTE. This option makes another copy
of a diskette. This is useful in case one of the diskettes is damaged; the
data stored on the diskette would not be lost since there is another copy.

The computer will tell the user when to remove the diskette being copied from
the floppy disk drive and insert a blank diskette.

CPM File Deleting Functions

The CPM File Deleting Functions Menu (Figure 6) is accessed by selecting
Option 4 on the CPM project Management Menu. This menu has five file deleting
functions.

Option 1--RENAME A CPM FILE. This option allows the user to rename a CPM
file. This is useful in case a mistake was made when the file was first
named.

Option 2--ERASE A CPM FILE FROM B DRIVE. This option erases a CPM file
from the computer's hard disk. If this file will be needed iater, the user
should make sure a backup copy has been made.

Option 4--ERASE A CPM FILE FROM DISKETTE. This option erases a CPM file
from a floppy diskette. If the file will be needed later, the user should
make sure it is stored on the hard disk or another floppy diskette before
erasing.

Option 7~-ERASE ALL CPM FILES FROM B DRIVE. This option erases all of
the CPM files stored on the hard disk. The user must make sure backup copies
have been made of all files that will be needed later or the files will be
lost.

Option 9--ERASE ALL FILES FROM DISKETTE. This option erases all of the
CPM files from a floppy diskette,

Running the CPM Program

Option 7 on the CPM Project Management Menu allows the user to access the
PMS-II program. This program is well documented in the user's manual, PMS-II,
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A Critical Path Project Management System, by North American Mica.? Users
should reter to this manual when using the PMS-[[ program, or they can use the
program training option of the Network Analysis Module.

Note: The PMS-II program reters to tasks as 'projects'" or "schedule
numbers" and subtasks as "activities."

CPM Program Training

The CPM Program Training Menu (Figure 7) is accessed by selecting Option
9 on the CPM Project Management Menu. The options on this menu allow users to
access help files that explain how to use the PMS-II program. Users merely
select the option describing the area of the PMS-II program with which they
would like help and the computer displays the help file.

3PMS-II, A Critical Path Project Management System (North American Mica, Inc.,
1982). :
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5 PROJECT CONTROL MODULE

The Project Control Module records general information such as equlpment
cost and task data. The JdBASE-II program uses intormation stored in this
module to generate customer billing and construction status reports. This
module processes the Weekly Progress Reports (WPR) once they have been entered
into the WPR Module.

The dBASE-II program is the essential component of the ACMS Project Con-
trol Module. This module does all the required computations automaticaily,
stores cumulative data, and other tunctions. [t is also the basis for zenera-
ting status reports, billing reports, and consoiidated progress reports. The
module itself is composed of many data bases which are computer programs writ-
ten using dBASE-II. FEach data base stores specific intormation and uses that
information for computations and reports.

Several functions are available to control cursor movement while the user
is entering information into any of the data bases. These functions are dis-
played on the screen when they can be used. When exiting most of the data
bases, the system asks the user if a backup copy is needed of the data base on
the hard disk. If the user has modified the data base, a backup copy should
be made; however, if no modifications were made to the data, a new backup copy
would not be needed.

Accessing the Project Control Module

The Project Control Module is accessed by selecting Option 3 on the main
menu. This causes the Project Control Menu (Figure 8) to be displayed.

Project Data Base

The Project Data Base stores data such as general information, estimated
costs, allocated funds, and actual expense funds. The information should be
entered into the data base as soon as a schedule number has been assigned to
the task and the funds have been allocated. The actual expended funds in the
project data output are updated when Weekly Progress Reports are processed.

The task data are taken from the Project Data Form (Figure 9). The task
data information must be entered into the computer only once for each task.
However, since entering the task data is the first step in monitoring the
task, the information must be entered before any other task data can be
entered into the computer.

The Project Data Base is Option 1 on the Project Control Menu. When this
option is selected, the Project Data Base Menu (Figure 10) appears on the ter-
minal screen. Six options are on the menu,

Option 1--ENTER/CHANGE TASK DATA. This option is used to enter task data
or to change data already stored in the Project Data Base.
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5 PROJECT CONTROL MODULE

The Project Control Module records general information such as equipment
cost and task data. The JBASE-II program uses information stored in this
module to generate customer billing and construction status reports. This
module processes the Weekly Progress Reports (WPR) once they have been entered
into the WPR Module.

The dBASE-II program is the =2ssential component of the ACMS Project Con-
trol Module. This module does all the required computations automatically,
stores cumulative data, and other tunctions. It is also the basis for genera-
ting status reports, billing reports, and consolidated progress reports. The
module itself is composed of many data bases which are computer programs writ-
ten using dBASE-I1. Fach data base stores specific information and uses that
information for computations and reports.

Several functions are available to control cursor movement while the user
i1s entering information into any of the data bases. These functions are dis-
played on the screen when they can be used. When exiting most of the data
bases, the system asks the user if a backup copy is needed of the data pase on
the hard disk. If the user has modified the data base, a backup copy should
be made; however, if no modifications were made to the data, a new backup copy
would not be needed.

Accessing the Project Control Module

The Project Control Module is accessed by selecting Option 3 on the main
menu. This causes the Project Control Menu (Figure 8) to be displayed.

Project Data Base

The Project Data Base stores data such as general information, estimated
costs, allocated funds, and actual expense funds. The information should be
entered into the data base as soon as a schedule number has been assigned to
the task and the funds have been allocated. The actual expended funds in the
project data output are updated when Weekly Progress Reports are processed.

The task data are taken from the Project Data Form (Figure 9). The task
data information must be entered into the computer only once for each task.
However, since entering the task data is the first step in monitoring the
task, the information must be entered before any other task data can be
entered into the computer.

The Project Data Base is Option 1l on the Project Control Menu. When this
option is selected, the Project Data Base Menu (Figure 10) appears on the ter-
minal screen. Six options are on the menu.

Option 1--ENTER/CHANGE TASK DATA. This option is used to enter task data
or to change data already stored in the Project Data Base.
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(11 PN Number: _— (21 Scheaule Number:___
€31 Titles __ {4] Location:____ __ o ____
£S) BN/CO/PLT s (6 Froject Type:_______ o _______

[7]1 Estimated Contractor Cost:

[8] Estimated Troop Construction Cost:

(9] Desired Start Date: (mmadyy)

[11]) Customer:

TYPE OF
FUNDS

f12]
ESTIMATED
cast

|

(132 1

ALLOCATED 1
FUNDS

us TDY

€SG EQUIP

CSG LABOR

|

|

!

!

|

i

| -
{ US EQUIP
{

i

|

1

|

I

|

|

COMMENTS:

Figure 9. Task data form.
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Figure 10. Project data base menu.

Option 2--JOELETE A TASK. This option deletes the task data for a specit-
1ic task. Caution should be used if this option is selected because the data
cannot be recovered once it has been deleted.

Option 3--DISPLAYED/PRINT SCHEDULE NUMBERS FOR ALL TASKS. This option
displays on the terminal scrcen or causes the printer to produce a hard copy
listing all schedule numbers thar have project data stored in the data base.
An example of this list 1s shown 1n Figure 11l. After this option is selected,
the computer asks Do you want a printout?" The user responds with a "Y" <or
yes or an "N" for no.

Option &4--DISPLAY/PRINT DATA FOR SELECTED TASKS. This option causes a
second menu (Figure 12) to be displayed on the terminal screen. The user
should select the option number that would dispiay the appropriate task data
on the terminal screen or that would cause the printer to produce a hard copy.
An example of a hard-copy report is shown in Figure 13, Atter the option has
been selected, the computer will ask 1f the user wants a printout, and the
user should respond as with Option 3.

Option 5--SET GCRAF TDY RATES. This option allows the user to set tempor-
ary duty (TDY) rates for the [ocation where the unit does most of its con-
struction. The data base will allow the TDY rates to be set while entering
project data for locations other than the primary one. For example,
Cratenwoehr (GRAF) is where the 18th Engineer Brigade does most of its work;
therefore, the TDY rates for GRAF could he set as a default and would not have
to be entered each Lime task data are entered.
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Sch. No. Battalian Title Location

39a172 79 BILLET IIX RANGE Z9 &
390173 79 BILLET I RANGE =9

3971 79 TARGET GECTION & RANGE 59

4clia =93 TANK FARK EARTH RANGE 4&

1

4232 =93 DEFILADE FOSITION 1 RANGE 42

420322 £33 HARDSTAND 1 RANGE 4&

Figure 11. Example project data base output--all schedule numbers
in project data base.

003036 I I I 6 I JE I 2666 I JE 6 6 I I I I I T I I 6 I IE I I I I N
* DISPLAY/PRINT DATA FOR SELECTED TARSKS *

T R R ey g R S 2 1 )
1) RAll Tasks of a PNO Number
2) All Tasks of a Funding Type
3) All Tasks of a Battalion

4) For a Schedule Number

S3) Return to Main Menu

% Xk %k Xk Kk X X K ¥ X Xk ¥
x K % %k X &k ¥ X % X ¥ %X X

P TN

B30 35 T¢I 35 I 6 3 3 35 6 6 I I BB I IR I I WA IR I I I I I %

; Figure 12, Project data base menu 2.
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Figure 13. Example project data base output=--task data for a

schedule number.

Option b--EXIT.
Menu.

This option returns the user !'o the Project Control

Customer Billing Data Base

The system uses the Customer Billing Data Base to produce the dollar
amount of work placed on all tasks funded under one project number (PN). A PN

1s a number associated
header information for
The header information
ble unit, and date for

with a construction directive. The data bhase stores
each PN number that will be used to produce the hilis.
includes the title, DA Form 2544 intormation, responsi-
each PN number.

This information must be entered only once for each construction PN num-

ber during the constructlion season.

must be entered into t

The Customer Bill
Project Control Menu.
is displayed. The cus

The date is the day on

At least one task under the PN number
he Project Data Base before the customer can be entered.

ing Data Base 1s accessed by selecting Option 3 on the
When this option 1s selected, the screen in Figure l4
tomer billing information is entered on this screen.
which the information is entered into the data base.




PN NO:
BILLING NUMEBER:
DA FORM 2544: DATE:

Schedules included:

Figure l4. Customer billing screen.

Project Groups Data Base

The Project Groups Data Base stores the project clusters and project
groups. The system uses this information to produce reports on the status of
these different clusters and groups. The project Group Data Input Form is
| shown in Figure 15. This information must be entered before any reports are
processed. A schedule number must be entered in the Project Data Base before
it can become part of a project group.

The Project Groups Data Base is accessed by selecting Option 5 on the
Project Control Menu. When this option is selected, the screen in Figure 16
is displayed on the terminal. The user may enter up to nine clusters and all
commands are listed on the screen, After the user has entered the project
cluster, the screen in Figure 17 appears on the terminal. The user enters the
project groups for the cluster on this screen. The user can enter up to 12
project groups for each project cluster. After the user has entered the first
project group, the screen in Figure 18 appears on the terminal. The user
should then enter the schedule numbers of the tasks that belong to the project
group; however, the schedule numbers must already have been entered into the
Project Data Base to be considered valid tasks by the Project Groups Data
Base. A project group can have up to 99 tasks. Once the Project Groups Data
Base has been initialized, it may be modified at any time by using the options
listed on the screens.,
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1

Project Group Name:

Project Group Manager:

Schedule Number

Figure 15,

Project group data input torm.
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Initial Weekly Progress Report Data Base

The Initial Weekly Progress Report (iWPR) Data Base stores the critical
path network tor each task. T[his intormation would be taken trom a Weekly
Progress Report completed betore the task is started with all subtasks tor tne
task listed in the subtask section. Since rthe work wiil not have begun on thne
task, there should be no costs or mandavs charged to the task. The form ana
tnstructions are in Appendix C. .
The I[nitial Weekly Progress Report osutput for a task lists gzenerai infor-
mation for the task and detatiled intormation ror =ach subtask in tne task.
For each subtask, the output iists the [-] node, description, scheauled man-
hours, the actual manhours, percent weitght, and percent completo.. ‘he coum-
puter calculates the subtas«'s percent weight by dividing the scheduled man-
hours ot the subtask by the total scheduled manhours ot the task ana multipiy-
tng by 100. Normally, the percent complete and actual manhours ot the subptask
will be taken from the Weekly Progress Reporr data when the WPRs are pro-
cessed. However, corrections to the percent ccmplete and actual manhours can
be made by entering the figures directly into the IWPR data base} then, when
the WPRs are processed the data from the I[WFPR data base will update all other
data bases, including that of the Weekly Progress Report.

The Initial Weekly Progress Report Data Base is accessed by seiecting
Option 6 on the Project Control Meru. When this option is selected, the Ini-
tial Weekly Progress Report Data Basc Menu (Figure 19) is displayed on the
screen. Six options are available to the user.

Option 1--INPUT IWPR DATA. This option allows the user to enter the IWPR
data into the data base.

Option 2--CHANGE IWPR DATA. This option allows the user to change IWPR
data previously entered into the data base.

Option 3--DELETE IWPR DATA. This option ailows the user to delete either
all IWPR data or only certain subtasks for a task.

Option 4--DISPLAY/PRINT IWPR DATA FOR A TASK. This option either dis-
plays or prints the IWPR data for a given schedule number. Figure 20 is an
example of the printout. .

Option 5--DISPLAY/PRINT TASKS THAT HAVE IWPR DATA. This option either
displays or prints the schedule numbers of tasks that have I[WPR data. Figure
21 is an example of the printout.

Option 6--DISPLAY/PRINT TASKS THAT HAVE NO IWPR DATA. This option either
displays or prints the schedule numbers of tasks that have no I[WPR data
entered into the data base. ‘

Option 7--EXIT. This option returns the user to the Project Control
Menu.
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Figure 19, Initial WPR data base menu,

Process Weekly Progress Reports Option

This option processes the Weekly Progress Reports for a reporting period.
After the WPR's are processed, several reports can be generated. These
reports will be discussed in Chapter 7.

This option is accessed by selecting Option 8 on the Project Control Mod-
ule. The system asks the user for which reporting period should the WPRs be
processed. The user should respond with the date the period ended, which must
always be a Friday. The computer will then make all computations necessary to
generate the project status report.

Equipment Cost Data Base

The Equipment Cost Data Base stores the Equipment Cost Catalog. The
information included in the catalog is the item number, nomenclature, Federal
stock number (FSN), hourly depreciation cost, and hourly operation and mainte-
nance costs for each piece of equipment and each attachment the brigade used.
A sample page of a catalog is shown in Figure 22.




Schedu:e No. 1 37@279 Titie : BARRACKS
Battalion s 37 Locarion 1 RANSE 79
Start Date 1 @cc784 Compl Date: 253084
1 J Descriptiorn SLH Mhours ACT Mrours Yot % Comps :
S 2@ ORDER MATERIALS 36 o e.7 . i
S 20  EXCAVATE 36 @ ce 7 .2
ce 39 BUILD FORmS 36 & <.’ G,
30 S@  PCUR CONCRETE S @ 2.7 Q. ¢
s 20 STRI& FORMS 1e@ @ 7.5 Q.2
0 e WALLS 1z ¢ 3.0 2.0
S50 &R FINISH CONCRETE 49 ' 3.2 2.0
60 9@ ROCF 130 ] 7 Q.
92 138 SLECTRICAL 1@ Q 9. 2. ¢
130 18@ PAINT WALLS D] 2 €.7 8.0
130 194 INTERIOR WALLS ae @ &E.2 2.9
180 190 PLUMBING 120 2 9.2 2.2 F
130 259 PRINT EXTERIUR 1@ Q 7.5 Q.
=50 3@ FLOORS 15@ ] 1. 2. 3
22 379 LANDSCAPE 100 ('] 7.5 é.@
_____________________________________________
TOTALS: 1,358 2 Q. @ ’

Figure 20. I[WPR data base output--IWPR data for a schedule number.
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Sch. No. Battaliuon Title
3zB17z 79 BILLET I1 RANSE 29
39301732 79 BIoLeT I RENGE 29
32az71 79 TARGET SECTION & RANGE 33
40132 =93 TANK FARK EARTH RAONGE 42
40230 293 DEFILADE FOSITION 1 RANGE 42
420330 =93 HARDSTAND 1 RANGE 4=

Figure 21, IWPR data base output—-schedule numbers of tasks with
IWPR data.

This information must be entered into the computer only once during the
construction season; this would be done as soon as the catalog is produced.
Modifications and additions to the catalog can be made at any time.

The Equipment Cost Data Base is accessed by selecting Option 10 on the
Project Control Menmu. This option displays the Equipment Cost Data Base Menu
(Figure 23) on the screen. This menu has five options.

Option 1--ADD NEW EQUIPMENT. This option is used to add new equipment to
the catalog.

Option 2--CHANGE EQUIPMENT COST DATA. This option is used to change
information pertaining to a certain item number. The computer asks the user
which equipment item should be changed and then allows the information to be
changed or attachments to be added.

Option 3--DELETE EQUIPMENT OR ATTACHMENTS, This option allows the user
to delete equipment items or attachments from the catalog. The computer asks
which item the user wishes to delete and then deletes it.

Option 4--PRINT EQUIPMENT COST CATALOG. This option causes the printer
to produce a copy of the Equipment Cost Catalog.

Option 0--EXIT. This option allows the user to leave the Equipment Cost
Data Base and return to the Project Control Menu.

Concept of Operations—--Project Control

The DBA must enter information into the Project Control Module in a spe-
cific sequence to avoid errors. After the required information has been ¥
entered into the Project Control Module, the weekly progress reports can be




DEPRECIARTION OFERATION &

1TeEm NOMENCLATURE ACQUISITIGON COsv MARINTENANCZ
NG. & FSN cosT (Unfunded) COST (Funaed)
1.9 Auger, Earth, Skid-Mounted, $ 14,635.02 $ 1.59 $ 2.92

3a3 Dravern, 9°t Bore Depotn,
ZBIQ-QA2-32 1 -4S09

¢.¥ Auger, s~<1d mounted, Texcma $ €7,840,.00 $ 6.0Q3 $i2.26
Z8LA-20-201-3233

3.@ Batchinag Flant, Raogregate, $ 5.039.00 $ 9.68 $ 1.38 !
“arsable, Q2 ton
I895-A0-773-9123

4.2 PBin Storage. Aaggregate, $ 1,967.00 $ 0.32 $ Q.86
Fovrtab.e, £Q taon
2835-d-828-1.36

5.0 Blast Clearing Machine, u/w $ S540. 00 $ 0.18 $ 2.69
Day fiorasive, Lin B73241Q
4340~ 2RQ-277~-2399

6.0 Catwalk Pine Driver s 325. 90 ( NOT REPORTABLE )
76R8S
38:15-20-130-2228

7.8 Cleaner, steam Press Jet: Whl $ 1,6899.00 $ 2.32 $ 2.86
Mtg, 125 PESI, O0al H™D
232460

43Q-20-186 -7

3.0 Comdressor RCP, FWR DRVN: $ 1,555.00 $ 0.32 $ 2.86
TRK 2 Wheel Preu Taires.
5az Draiven, S C
43.Q-QR-T723-&21Q

8.2 Comoressor S CFM $ 1,555,000 $ Q.32 $ 2.86
43.0-20-6:22~-73€9

12.@ Comoressor RCP, PWR DRVN: $ 1,555.@0 $ 2.0Q $ 2.20
TR{ 2 Wheel Preu Tires,
Gas Driven, S C
4311-00-843-888S

11.@ Comoressor RCP, PWR DRVN: $ 1,814.00 s Q.
IR REC, Gas Driven 15 CFM
7S @31, HGRS-8

4:.0-Q0-E80-2186

$ 0.86

[
n

Figure 22, Fquipment cost catalog (hourly rates).
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(1> ADD NEW EQUIFMENT

(2> CHANGE EQUIRMENT COST DARTA

(3> DELETE EQUIPMENT OR ATTACHMENTS

(4> PRINT EQUIPMENT COST CATALOG

(@ EXIT
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Figure 23. Equipment cost data base menu.

entered into the WPR Input Module. Once the WPRs have been entered, they can
be processed using the Project Control Module and, finally, repor s can be
generated using the Reports Generation Module. The specific sequence is as
follows:

1. The Equipment Cost Catalog should be entered into the Equipment Cost
Data Base as soon as it 1s availablej; however, it does not need to be entered
until just before any WPRs are entered into the Weekly Progress Report Module.
This must be done only once during the construction season, and modifications
should be made promptly.

1 . 2. The task data for each task should be entered into the Project Data
Base as soon as it 1s available. This information is used by other data bases
in the Project Control Module for error checking.

3. The customer billing information should be entered into the Customer
Billing Data Base before any WPRs for tasks under the PN number are entered
into the system, If the information is not entered for a PN number before the
Customer Billing Report is generated, the system will not produce a customer
bill for the PN number. The information for a PN number cannot be entered
into the data base until at least one task under the PN number has been
entered into the Project Data Base. Once the customer billing data are .
: entered for a PN number, the computer will find all tasks under that PN number :
1 and include them in the customer billing report. Additional PN numbers can be /
added to the data base at any time; however, the WPRs for tasks under new PN '
numbers should not be entered into the system until the PN number has been
added to the Customer Billing Data Base. Other modifications can be made to
g the data base at any time.

Bl 5 saur--at stk




4, The Inittial Weekly Progress Report ot cach task should be cntoreg
into the LWPR Data Base atter the task ita has been entered into the Project
Data Base. This intormation must be antered tor a task petore any WPRs tor
that task can be entered into the system. I[f this is not done, the Weekly
Progress Report Module wiil consider any subtask entered into the module
invalid.

5. The Project Groups Data Base must be filled with the correct informa-
tion before any reports other than the project status report can be generalted.
Most ot the reports use the Project Groups Data Base to compile information
and produce reports, and if the data bace 1s not complete, some repcris mavy De
missing, incomplete, or incorrect. The project clusters and project 2zrougs
can be entered into the data base at any time before report generazion: how-
ever, schedule numbers of tasks within project 2groups cannot be entered unti.
the task data for that task has been entered into the project data base. Each
time a schedule number is added to the project data base, it should be added
to the project group's data base to prevent the omission of the schedule
number's data trom reports. , ‘
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6 WEEKLY PROGCRESS REPORTING (WPR) MODULE

The WPR Module is used to enter Weekly Progress Reports into the system.
Information from WPRs is processed in the Project Control Module and reports
are generated in the Reports Generation Module.

Accessing the WPR Module

The WPR Module is accessed by selecting Option 6 on the main menu. Wich
this option, the computer uses a dBASE~II program that allows the user to
enter WPRs for the tasks. Since both the WPR Module and the Project Control
Module use dBASE~II programs, data entry is the same for both.

Concept of Operations—-Progress Reporting

The progress report data stored in the data bases provide the brigade 1
with information necessary for project tracking and customer billing. Each i
week the project officers submit a WPR (Figure 24) on each of their tasks to ‘
the battalion DBA who, in turn, enters the data on that input form 1nto the
automated system. If the system should become nonoperational, the project
officer would also complete the computational blocks on the WPR on which the
project officer would record certain key items of information that the auto-
mated system would normally compute. This provides a manual backup system.

Each project officer receives a Project Status Report (Figure D4 in
Appendix D) that shows cumulative manpower investments to date, physical prog-
ress, fiscal progress for that task, and an updated IWPR report for the
task. This report also provides the OIC with certain key pieces of informa-
tion to help in filling out computation blocks on the WPR sheets, should the
automated system become nonoperational.

The DBA should take less than 5 minutes to input the data from a single
task WPR. Assuming 20 tasks per battalion, it should take about 3 hours to
input all the data for the battalion. However, the battalion will no longer
be required to prepare weekly or monthly consolidated project status and bill-
ing reports, because the system will produce this information. An analysis of
the new WPR form indicates an 80+ percent reduction in entries and processing
required versus the old form. If the automated system should become nonopera-
tional, project officer time is still saved because there is a 60+ percent
reduction in entries and processing required for the manual WPR form versus
the old form. Instructions for filling out the WPR sheets are in Appendix C.




Section 1: Task Identffication PERIOD END:

(1) Task Number (2) Bn/Co/Plt:

(3) Title: (4) location:

(5) Start Date: (8) Complet ion Date:

(7) Number of days ahead (+) or behind (-) critical path:
(8) Percent scheduled complete from CWS:

Section 11: PERSONNEL USE THIS PERIOD

SUPPORT DIRECT CONSTRUCTION
US (€)) (10) (11) (12)
Y TDY MANDAYS NOT TDY MANDAYS MANDAYS MANDAYS
TE CHARGED TO .JoB CHARGED TO JOB | WORKED ON SI LOST DUE TO
Per iod | 1o Date Period | To Date Per iod | To Date er iod | To Date
FF Jieathen]
INCO Ma int
124 pDther
Sectijor. 111: EQUIPMENT USED THIS PERIOD (16) an
(13) (14) (15) US EQUIP RS CSC EQUIP WRS
QODE DESCRIPTION HR RATE Period |To Date Period |To Date

Section 1V: Other Cost(s) this period

(18) CSC Labor: (21) Rental Fees:
(19) CSC 1TDY: (22) Transportat ion:
(20) CSC Equip: (23) Other US TDY:

Figure 24, Weekly progress report form.




Sect fon V: Construction Work by Subrask (Activity)
(26)
TASK WT TASK
(25) (26) @n (28) (29) (30) 31
1-J SUBTASKS SCH MHRS ACT MHRS WT (PHY 7 OOMP PROGRESS;
Period To Date
Section VI: (32) Remarks
(33) (34) (35) (36) 7) (38)) (39)
Add it fonal Expenses Per iod To Date Per iod To Date Per iod To Date
Mandays A B C
Cost (3) A B C
DISTRIBUTION: AUTHENTICATION:
TCU OIC/NCOIC
18th ENGR BDE 00 CDR
CUSTOMER BN S-3
USAEDE
Figure 24. (Cont'd).
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7 REPORTS GENERATION MODULE

This module produces the construction status reports and customer piiling
reports from the WPRs. This can be done only atter the WPRs have been pro-
cessed.

Accessing the Reports Ceneration Module

The Reports Ceneration Module 1s accessed by selecting Option 3 on the
main menu. This option displays the menu in Figure 25 on the terminal screen,
Sach menu option causes a specific report to be generat=d once the user pro-
vides the reporting period tor the report desired. However, this module pro-
duces only the most current report; reports tor past reporting periods cannot
be produced.

Weekly Construction Status Report

A Weekly Construction Status Report (Appendix D) is produced for each
project zroup in a cluster., The user has rhe option ot producing the reports
for one or all clusters. The report lists the physical progress for eich task
in the reporting group. All figures are taken directly from the Weekly Prog-
ress Report except the percent actual complete which 1s calculated by summing
the progress of each subtask in the task. The progress of the activity 1is
computed by multiplying the percent weight of the subtask by the percent com-
plete ot the subtask and dividing that tigure by 100.

Weekly Construction Status Summary Report

A Weekly Construction Status Summary Report (Appendix D) is produced tor
a cluster immediately after the Weekly Construction Status Report is produced.
The report lists the physical and financial progress for all project groups in
the cluster.

Both the percent scheduled and percent actual complete of the groups are
calculated in the same way. For each task in the group the percent sched-
uled/actual complete is multiplied by the percent weight of the task in the
project group (taken from the S-3 report) and divided by 100; those tigures
are then summed to calculate the total scheduled/actual complete for the proj-
ect group.

The funding for the project groups is calculated by summing the tunds ot
each task in the project group. Percent tinancial complete is calculated by
dividing the expended funds by the allocated funds for the project group and
multiplying by 100.

S-3 Weekly Construction Status Report

The S-3 Weekly Construction Status Report (Appendix D) is produced weekly
for every project group in a cluster. The report lists the description,
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scheduled manhours, actual manhours, percent poagress, percen’  Lchedaisedg oom=

plete, percent actual complete, ane percent weight of cwvery ©as5k In fne uro -

ect group. All data are taken trom the APR datas however, the compular calou-
lates the tollowing figures trom those data.

Percent Weight--The percent we:rght or -he task i1s the percent work ot the
project group scheduled for -hat rask. This rigure is calcuiated by dividing
the scheduled manhours tor the task by trne total number ot scheduled manhours
in the project grcup and muitiplying that rigure by 100.

Progress--The progress of the Zasx 1s the percent of progress contriputed
by the task to the completion ot ali construction of the project Zroup.
This tigure is calculated by muitipiying the percent of work compiated on the
task by the percent weight ot the rask and diviging that fizure by i00.

Percent Actual Complete--The percent ot the task actuaily complete. [hts
figure is computed by summing the progress >f ecach subtask of the task. [he
progress of the activity 1s computed by muitiplying the percent weight o1 the

subtask by the percent complete ot the subtask.

The last line ot the S$-3 Report gives the totals for the uroup. The per-
cent weight of the group should be 100 percent. The total progress ot the
group 1s the sum of the progress of the tasks in the project group. The
scheduled manhours of the group is the total ot the scheduled manhours for :he
projects in the project group. The actual manhours ot the group is the total
of the actual manhours for the tasks in the project group.

Project Status Report

A Project Status Report (Appendix D) is produced weekly tor each task ‘or
which a WPR has been entered and processed in a project group. The report
gives up-to-date information such as physical progress, cumulative total man-
power resource use, equipment resource use, and job financial progress. The
user may have a project status report printed for every schedule number in any
project group or cluster. When the project status reports are printed, the
user has two options: (1) to print Project Status Reports for tasks that have
been processed for the current reporting period, or (2) to print the most cur-
rent Project Status Report for all tasks in the groups or clusters selected.
With the second option, if a WPR had not been processed for any task in the
current reporting period, the system would print the most current status
report for the task.

Most of the data on the Project Status Report are taken from the WPR.
Percent actual complete is calculated in the same way as tfor the Weekly Con-
struction Status Report and the S-3 report, US TDY costs are calculated by
multiplying US TDY mandays by cost per day. US equipment costs include any
charges for rental fees or transportation (blocks 21 and 22 on the WPR), The
equipment cost block itemizes all equipment costs (US and CSG); therefore, the
weekly total listed will include both CSG and US equipment costs.




Cugtomer Billing Report

The Customer Billing Report (Appendix D) 1s produced weekly tor each PN
number. The report lists the allocated tunds, costs to date, previous cumula-
tive billing, billing this period, and current balance tor the PN number. [t
also states which tasks were included :n the report,

Battalion Cost Report

A Battalion Cost Report is produced weekly for every battalion. The
report summarizes all costs of work placed on tasks which are the responsibil-~
ity of a given battalion. These costs inciude allocated funds, cost to date,
previous cumulative costs, cost this period, and balance.

Summary Construction Cost Report

The Summary Construction Status Report (Appendix D) is produced weekly
for any project cluster. The report lists the physical and financial progress
for project groups in the cluster. The report generated by the computer is ‘
labeled 'Detailed Construction Cost Report.” !

Task Equipment Cost Report

The Task Equipment Cost Report can be generated for any task for any time ;
span. The time span must begin and end on dates for which a WPR was processed
for the task. The report lists 1ll equipment costs charged to the task during
the time span requested.

Monthly Troop Construction Report

The Monthly Troop Construction Report (Appendix D) is produced for each
battalion. The report lists the actual work done and the financial progress .
for the month for each task on which the battalion is working. All figures
are calculated as for other reports.

53




8 CENERAL APPLICATIONS (i BRARY ) MO

The general applications module provides the user with additional capa-
bilities not necessary to construclion management, bpul essential to the sup-
port of the system.

Accessing the Ceneral Applications Module

The General Applications Module 1s accessed by seiecting Option 10, the
System Utility Functions Menu {(Figure 26), on the main menu. from this menu,
the user can access any ot the utility tfunctions and the programs Wordstar and
SuperCalc., The first option on the menu is "Set Printer." This option
applies only to the hardware configuration the 18th Engineer 3rigade uses and
allows the user to print hard copies of reports. The option "Set Date" on
this menu allows the user to input a date that will appear on the system's
menu; however, no date 1s necessary to use the system.

Data Base Backup Menu

Option 5 on the System Utility Function Menu 1s the Data Base Backup Menu
(Figure 27). This menu has seven options. The options on this menu are hard-
ware-dependent and may not tunction on hardware configurations other than the
one used by the 18th Engineer Brigade.

Option l--FAST BACKUP TO B DRIVE, This option backs up all data bases to
B drive on the hard disk.

Option 3--AFTER PROCESSING WPR BACKUPS. This option ailows the user to
back up all data bases to B drive and also make backup copies ot ail data
bases on diskettes.

Option 5--CERL DATA BASE FILE STATUS REPORT. This option generates a
report on the status of all data base files. CERL uses this report to correct
problems that may occur within the system.

Options 6 through 9--These options allow the user to make backup copies
on diskettes of the various data bases. They are important for protecting
data in case something should happen to the copies of the data bases stored on
the computer's hard disk.

Wordstar

Wordstar is an off-the-shelf word processing program. I[n etfect, the
program turns the computer into a typewriter, only with better teatures. The
text appears on the terminal screen and is stored in the computer memory.
Corrections can be made easily without retyping the entire text. Copies of
the text are produced by the printer when entry is complete. Since the text
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is stored in the computer memory, it can be accessed later and altered or just
printed again. Instructions to use the program are avallable elsewhere.

SugerCaLc

This program is an off-the-~shelf electronic spreadsheet used to solve
financial and business problems. It is an excellent method for establishing a
budgetS Detailed instructions in the use of the program are avalilable else-
where.

General Utility Functions Menu

The General Utility Functions Menu is shown in Figure 28. This menu has
three options, each of which is another menu. This menu allows the user |
access to all service and support functions for both the hard disk and disk-
ettes.

File/Hard Disk/Diskette Support Menu

This menu (Figure 29) is accessed by selecting Option 2 on the General
Utilities Functions Menu. These options are hardware-dependent and may not
function on hardware configurations other than the one used by the 18th Engi-
neer Brigade.

Optionl--RENAME A FILE. This option allows the user to rename any file. i

i
Option 2--DISPLAY FILES ON DRIVE. This option allows the user to display ;H
a list of the files on any computer drive.

Option 3--PRINT LIST OF FILES ON DRIVE. This option causes the printer
to produce a list of the files on any computer drive.

Option 4--CHECK SPACE LEFT ON DRIVE. This option allows the user to find
out how much memory space remains on any computer drive.

Option 5--CHECK SIZE OF FILE. This option allows the user to find out
how much memory space a file occupies.

Option 6--COPY A FILE. This option allows the user to make a copy of any
file and place it on any drive in the system.

Option 7--DUPLICATE A DISKETTE. This option allows the user to make a
duplicate of a diskette. It gives all necessary instructions to the user.

Sarthur Naiman, Introduction to Wordstar (Sybex, Inc., 1982); Wordstar
GCeneral Information Manual (Micropro International Corp., 1981); Wordstar
Reference Manual (Micropro International Corp., 1981).

SsugerCalc User's Cuide and Reference Manual (SORCIM, 1981).
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! Option 8--ERASE A FILE. This option erases a rile from a drive. Caution
should be used with this vption because data cannot be retrieved once 11U has
been erased.

Option 9--ERASE A DISKETTE. This option erases alil data from a diskette.
Option 10--VALIDATE MEDIUM OF DISKETTE. This option checks a diskette to

make sure files can be read trom and copiea to the diskette.

Hard Disk Backup/Restore Menu

This menu (Figure 30 is accessed by selecting Option &4 on the General
Utility Functions Menu. The two options on the menu may be hardware-
dependent. Option l, Restore Diskette to Hard Disk, copies all data on a
diskette to the hard disk. Option 5, Receive CERL Submit Diskette, allows the
computer to receive a submit diskette. CERL would make this diskette to cor-
rect problems within the ACMS.

Hard Disk Service/Support Menu

This menu (Figure 31) is accessed by selecting Option 9 on the General

Utility Functions Menu. The options on this menu are hardware-dependent and
may not function on all hardware configurations. The first two options,
Inspect Hard Disk Data Blocks and List Files With Bad Data Blocks, help the

| user and CERL in diagnosing problems within the system. Option 7, Stabilize

| Hardware Disk for Shipping, allows the user to prepare the computer for trans-
port. When this option is selected, the computer moves the hard disk into a
position where it 1s less likely to be damaged during movement.

e
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@6/04/83 ACTIVITY REPORT FOR MOVING TRRGET SECTION 2 PAGE 1
18TH ENGINEER BRIGADE
SNODE ENODE DUR xCP START FINISH STRTUS
1 S [} ox H/V = SYSTEM REQUIREMENT
MANHR= @ EARLY - @7/06/83 ©7/06/83
AUX-2= @ LATE - @7/06/83 ©7/06/83
ARTEP= ACTUAL -

TOTAL/FREE FLORT = 8 / @

S5 20 3 @x H/V =H CONSTRUCT BOROW PIT (2) CRITICAL
MANHR= 36 EARLY - @7/06/83 ©7/11/83
AUX-2= @ LATE - 07/06/83 ©7/11/83

ARTEP= 13-7 ACTUARL-
TOTAL/FREE FLORT = 0 / @

S 30 2 ax H/V =H REMOVE EXISTING RAILS (3)
MANHR= 36 EARLY - @7/06/83 97/07/83
AUX-2= @ LARTE - B87/07/83 97/11/83
ARTEP= ACTUAL~

TOTAL/FREE FLORT = 1 / 1

20 30 e o H/V = LINKAGE ONLY
MANHR= @ ERARLY - 07/12/83 97/12/83
AUX-2= @ LATE - @7/12/83 @7/12/83
ARTER= ACTUAL -
TOTAL/FREE FLOAT = @ / @
30 Se 8 9% H/V =H CONSTRUCT NEW BERM CRITICAL
MANHR= 192 EARLY - @7/12/83 @7/25/83
AUX-2= @ LATE - @7/12/83 97/25/83

ARTEP= 13-8 ACTUAL-
TOTAL/FREE FLOAT = @ /7 @

3e 60 8 % H/V = H REMOVE EXISTING BERM CRITICAL
MANHR= 192 EARLY - @7/12/83 07/25/83
AUX-2= @ LRTE - 07/12/83 @7/25/83
ARTEP= 13-7  ACTUAL-
TOTAL/FREE FLORT = © 7 @
39 300 3 ox H/V =H MTS DRAINAGE
MANHR= 36 EARLY - 87/12/83 @7/14/83
Aux-2= @ LATE - @8/23/83 ©08/25/83

ARTEP= 13-20 ACTUAL- '
TOTAL/FREE FLOAT = 24 / 24

S0 60 [ % WV = LINKAGE ONLY
MANHR= @ EARLY - @7/26/83 07/26/83
AUX-2= @ LRTE - 07/26/83 07/26/83
ARTEP= ACTUAL -
TOTAL/FREE FLORT = @ / @
60 N 3 2% HW/V =H CLEAR AND GRUB MTS CRITICAL
MANHR= 36 EARLY - @7/26/B3 @7/,28/83 .
AUX-~2= @ LATE - ©07/26/83 07/28/83

ARTEP= 13-3 ACTUAL-
TOTAL/FREE FLOART = @ 7 @

PMS-11 BY NORTH AMERICA MICA, INC. SAN DIEGO CA.

Figure A2. Detailed activity (subtask) report.
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86/04/83 ACTIVITY REPORT FOR MOVING TARGET SECTION 2 PRGE 2
18TH ENGINEER BRIGADE
SNODE ENODE DUR xCP START FINISH STATUS
gL 130 4 9% H/V = H MTS SUBBASE GRADE CRITICAL
MANHR= 72 EARLY -~ 0B/@1/83 @8/04/83
AUX-2= @ LATE - 98/01/83 08/04/83

ARTEP= 13-11 ACTUAL-~
TOTAL/FREE FLOAT = @ / @

130 189 6 X H/V =H MTS CULVERTS CRITICAL
MANHR= 126 EARLY ~ @8/08/83 08/16/83
AUX-2= B LATE -~ 08/08/83 98/16/83
ARTEP= 13-22 ACTUAL-
TOTAL/FREE FLOAT = 8 /7 @
130 192 3 0% H/V =H MTS PLACE BASE COURSE
MANHR= 7¢ EARLY -~ @8/08/83 08/19/83
AUX-2= @ LATE -~ @8/11/83 28/16/83

ARTEP= 13-11 ACTUAL-
TOTAL/FREE FLORT = 3 / 3 !

189 190 [ 9% H/V = LINKRGE ONLY
MANHR= @ EARLY ~ @8/17/83 ®8/17/83
AUX-2= @ LATE ~ @88/17/83 08/17/83
RRTEP= ACTUAL -

TOTAL/FREE FLORT = @ / @

196 250 4 % H/V =H MTS FINAL GRADE CRITICAL
MANHR= 72 EARLY - @08/17/83 @8/23/83
AUX-2= @ LATE - 08/17/83 @8/23/83

ARTEP= 13-8 ACTUAL-
TOTAL/FREE FLORT = @ / @

es5e o0 4 @% H/V = H INSTALL SHELTER CRITICAL
MANHR= 48 EARLY - @B8/24/83 08/25/83
AUX-2= @ LATE - 98/24/83 08/25/83
ARTEP= ACTUAL -

TOTAL/FREE FLOAT = @ / @

300 37¢ 5 Ox H/V =H LANDSCAPE MTS CRITICAL
MANHR= 150 EARLY - ©8/29/83 @9/06/83
AUX-2= @ LATE - @©8/23/83 ©09/06/83

ARTEP= 13-15 ACTUAL-
TOTAL/FREE FLOAT = 0 / @

MOVING TARGET SECTION 2

CALCULATIONS BASED ON USING ACTUAL START/FINISH DATE LOGIC

TOTAL ACTUAL COST = ]

TOTAL FAYMENTS = [

OVER / UNDER = [}
START/END DATES : ©7/06/83 PROJECT MGR 3 79/B/EM/SWAN
CUSTOMER : 7A7C LAST PAYMENT DATE :

3 DAYS PER WEEK ¢ 4 BURDEN X ¢ O
p SORT PARAMETERS = / /

HOLIDAYS OMITTED
STARTS LENGTH DESCRIPTION

09/05/83 1 LABOR DAY

Figure A2, (Cont'd).
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06/04/83 ACTIVITY REPORT FOR MOVING TARBET SECTION 2 PAGE 1
18TH ENGINEER BRIGADE !
SNODE ENODE DUR xCP START FINISH STATUS
1 ] (] X H/WV = SYSTEM REQUIREMENT
MANHR= @ EARLY - @07/06/83 @7/06/83
Aux-2= @ LATE - @7/06/83 07/06/83
ARTEP= ACTUAL- !
TOTAL/FREE FLOAT = 0 / @ !
s 20 3 ox H/V = H CONSTRUCT BOROW PI1T (2) CRITICAL
MANHR= 36 EARLY - ©7/06/83 97/11/83
AUX-2= 9 LATE - ©97/06/83 ©7/11/83

ARTEP= 13-7  ACTUAL-

TOTAL/FREE FLOAY » © / @ ﬂEw stT DRTE

S 3@ 2 ex WV =H REMOVE EXISTING RAILE (3)
MANHR= 36 EARLY - @7/06/83 ©7/07/83 o% / ol / ¢
Aux-2= @ LATE - @7/07/83 ©7/11/83
ARTEP= ACTUAL-
TOTAL/FREE FLOAT = 1 / 1
20 3@ © ox WV = LINKAGE ONLY
MANHR= @ EARLY - ©7/12/83 ©7/12/83
AUX-2= @ LATE - 07/12/83 ©7/12/83
ARTER= ACTUAL-
TOTAL/FREE FLOAT = 8 / ©
3 59 8 ex WV =H CONSTRUCY NEW BERM CRITICAL
MANHR= 192  EARLY - ©7/12/83  07/25/83
AUX-2= @ LATE - @7/12/83 ©7/25/83

ARTEP= 13-8 ACTUAL-
TOTAL/FREE FLORY = @ / @

3o 60 8 ox H/V =H REMOVE EXISTING BERM CRITICAL
MANHR= 192 EARLY - ©7/12/863 ©7/25/83
AUxX-2= @ LATE -~ ©7/12/83 ©07/25/83

ARTEP= 13-7  ACTUAL-
TOTAL/FREE FLOAT = © / ©

30 300 3 M H/V =H MTS DRAINAGE
MANHR= 36 EARLY - ©7/12/83 07/14/83 !
AUX-2= @ LATE - 08/23/83 ©8/25/83

ARTER= 13-2¢ ACTUAL-
TOTAL/FREE FLOAT = 24 / 24

9 &0 [ oX H/NV = LINKAGE ONLY
MANHR= © EARLY - 07/26/83 ©7/26/83
AUX-2» @ LATE -~ 07/26/83 07/26/83
ARTEF= ACTUAL -
TOTAL/FREE FLOAT = © / @
6@ % 3 ox H/V = H CLEAR AND GRUB MTS CRITICAL
MANHR= 36 EARLY - @7/26/83 @7/28/83
AUX-2= @ LATE - @7/26/83 ©7/26/83 !

ARTEP= 13-3  ACTUAL-
TOTAL/FREE FLOART = B / @

PMS-11 BY NORTH AMERICA MICA, INC. 6AN DIEGO CA.

ool

Figure AS. 'Marked-up" detailed activity (subtask) report.
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ACTIVITY REPORT FOR MOVING TARGET SECTION 2

18TH ENGINEER BRIBADE

STARY FINISH

H/V = H MTS SUBBASE GRADE
MANHR= 72 EARLY - @8/01/83 ©8/04/83
AUX-2= @ LATE - @8/@1/83 ©B8/04/83
ARTEP= 13-11 ACTUAL-

10TAL/FREE FLORT = @ / @
WV = H MTS CULVERTS
MANHR= 126 EARLY ~ 98/08/83 ©8/16/83
AUX-2= @ LATE - 98/@8/83 ©8/16/83
ARTEP= 13-22 ACTUAL-

TOTAL/FREE FLORT = @ / @
H/V =H MTS PLACE BRSE COURSE
MANHR= T2 EARLY - 98/98/83 ©8/10/83
AUX-2= @ LATE - 98/11/83 @8/16/83
ARIEF= 13-13 RACTUAL -

TOTAL/FREE FLOAT = 3 7 3
H/V = LINKAGE ONLY
MANHR= @ EARLY - @8/17/83 @8/17/63
Aux-2= @ LATE - 98/17/83 ©8/17/83
ARTEP= acTuAL -

TOTAL/FREE FLOAT = 0 / @
H/V =Wms FINAL GRADE
MANHR= 7EARLY - 98/17/83 98/23/83
AUX-2= @ LATE - 98/17/83 ©B8/23/83
ARTEP= 13-8 ACTUAL-

TOTAL/FREE FLOAT = 0 / @
H/V = H INSTALL SHELTER
MANHR= 4 EARLY - 0#8/24/83 ©08/25/83
AUX-2= @ T LATE - ea/24/83 @8/2%/83
ARTEP= ACTUAL-

TOTAL/FREE FLOAT = @ / @
H/Y = H 120 LANDSCAPE MTS
MONHR= 3B EARLY - @8/29/83  ©9/06/83
Aux-2= @ LATE - @8/29/83 ©9/06/83
ARTEP= §3-15 ACTUAL-

TOTAL/FREE FLOAT = 8 7 @

MOVING TARGET SECTION 2

CALCULATIONS PASED ON USING ACTUAL BTART/FINISH DATE LOBIC

PAGE 2

STATUS

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

TOTAL RCTUAL COST = [
TOTAL PAYMENTS - e
OVER / UNDER - L]

START/END DATES 1 ©7/06/83 PROJECT MGR : 79/B/EM/SWAN
CUSTOMER 1 7ATC LAST PAYMENT DATE

DAYS PER WEEK + & BURDEN % 1 © ‘
GORT PARAMETERS = / /

HOLIDAYS OMITTED

STARTE  LENGTH DESCRIPTION ]
09/03/83 1 LABOR DAY
Figure AS. (Cont'd). F
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wee 0] 01193 ST R
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08/01/83 ACTIVITY REPORT FOR MOVING TARGET SECTION 2 PRGE 1
18TH ENGINEER BRIGADE
SNQGDE ENODE DUR xCP START FINISH STATUS
i 3 [} ¢ H/V = SYSTEM REQUIREMENT
MANHR= O ERRLY - 08/01/83 08/01/83
AUX-2= @ LATE - 98/91/83 08/01/83
ARTEP= ACTUAL -
TOTAL/FREE FLOAT = @ / @
S @ 3 N H/NV = H CONSTRUCT BOROW PIT (&) MUST START aND CRITICAL
MANHR= 36 ERRLY - 98/91/83 08/93/83
AUX-2= @ LATE - 8/01/83 08/93/83

ARTEP= 13-7  ACTUA.-
TQTAL/FREE FLOAT = 9 / @

H 3e 2 ™ H/V s H REMOVE EXISTING RAILS (3) POSSIBLE
WANHR= 36 EARLY - 94/01/83 98/92/83
AUX-2= @ LATE - 28/02/83 @4/@3/83
ARTEP= RCTURL-
TQTAL/FREE FLOAT = | / 1
20 3 [} %X H/V = LINKRGE ONLY
MANHR= @ ERRLY - 98/04/83 Q8/04/83
AUX-2w @ LATE - 08/04/83 Q8/04/83
ARTEP= ACTUARL -
TOTAL/FREE FLOAT = @ 7 @
30 e [ ™ W/ =N CONSTRUCT NEW BERM CRITICAL
MANHR= 192 EARLY - 28/04/83  08/17/83
AUX-2= @ LATE - 38/94/83 28/17/83 1

ARTEP= 13-8 ACTUAL-
TOTAL/FREE FLORT = @ / @ )

3 (-] 8 W WV e N REMOVE EX1STING BERM CRITICAL
MANMR= 192 ERRLY - 08/94/83 08/17/83
AUX-2= 2 LATE - 98/94/83 98/17/83 \

ARTEP= 13-7  ACTUAL-
TOTAL/FREE FLOAT =« 8 / @

30 309 3 W WV = H MTS DRA[NAGE
MANHR= 36 EARLY - 08/04/83 98/93/83
AuUxX-2= @ LATE - @9/21/83 ¥9/26/83 .
ARTERP= 13-20 ACTUAL-
TOQTAL/FREE FLOAT = 27 / 27
30 69 [ ] X WV = LINKAGE ONLY
MANHR= @ EARLY - 08/18/83  08/168/83
AUX-2w 9 LATE -~ 98/18/82 06/18/83 .
ARTEPs ACTUAL -
TOTAL/FREE FLOAT = @ / @
60 % 3 o M/NV e N CLERAR AND GRUB MTS CRITICAL
MANNRe 36 EARLY - 08/18/83 28/23/83 J
AW-2w @ LATE - 20/18/83 98/22/83

ARTEP= 13-3  ACTUAL-
TOTAL/FREE FLOAT = 0 / @

PMS-T1 DY NOATH AMERICA MICA, INC. SAN DIES0 fA.

Figure AB. Updated detailed activity (subtask) report.
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28/01/83 ACTIVITY REPORT FOR MOVING TARGET SzCTION O
18TH ENGINEER BRIGADE
SNODE ENODF, DUR xCp START FINISH
kL 130 4 9% H/V = H MTS SUBBRSE GRADE
MANHR= 72 EARLY - 08/24/83 28/38/83
AUX-2= 9 LATE - 38/24/83 08/3a/83

ARTEP= 13-11 ACTURL-

TOTAL/FREE FLOAT = @ / @

130 180 6 8% H/V = H MTS CULVERTS
MANHR= 126 EARLY ~ @8/31/83 839/12/83
AUX-2= J LATE - 08/31/83 @3/12/82

ARTEP= 13-22 ACTUAL-

TOTAL/FREE FLOAT =@ / @

139 130 3 o% H/V = H MTS PLACE BASE COURSE
MANHR= 72 EARLY - 08/31/83 09/06/83
AUX-2= @ LATE - 29/07/83 @3/1&/83

ARTEP= 13-11 ACTUAL-

TOTAL/FREE FLOAT = 3 / 2

180 190 ] 0% H/V = LINKAGE ONLY
MANHR= 9 EARLY - 09/13/83 03/13/83
AUX-2= 9 LATE - @9/13/83 99/13/83
ARTER= ACTUAL~
TOTAL/FREE FLOAT = & / @
1790 250 3 Ox H/V = H MTS FINAL GRADE
MANHR= 90 ERRLY - 93/13/83 93/29/83
AUX-2= @ LATE - 29/13/83 a3/29/83

ARTEP= 13-8 ACTUAL-

TOTAL/FPEE FLOART = & / @

230 300 3 % H/NV = H INSTALL SHELTER
MANHR= 72 EARLY - ¥9/21/83 ©09/26/83
AUX-2= 9 LATE -~ @9/21/83 09/26/83
ARTEP= ACTUAL-
TOTAL/FREE FLOAT = @ / @
300 370 4 X H/V =N LANDSCRPE MTS
MANHR= 129 EARLY - 99/27/83 10/03/82
AUX-2= 9 LATE - 09/27/83 19/93/83

ARTEP= 13-15 ACTUAL-

TOTAL/FREE FLOAT = @ / @

MOVING TARGET SECTION 2

CALCULATIONS BASED ON USING ACTURL START/FINISH DATE LOGIC

TOTAL ACTUAL COST =
TOTAL PAYMENTS =

OVER / UNDER b
START/END DATES

CUSTOMER : 7ATC
DAYS PER WEEK 1

[
[
[
1 98/91/83 PROJECT MGR : 79/B/EM/SHAN
LRST PRYMENT DATE :
L) BURDEN % : @
= / /

SORT PARAMETERS

STARTS

HOLIDAYS OMITTED
LENGTH DESCRIPTION

09/05/83 1 LABOR DAY

Figure A8. (Cont'd).
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APPENDIX B:

CPM DATA INPUT FORM AND INSTRUCTIONS

The CPM Data [nput Fform is used to establish the detailed breakdown o:
the project at the activity level ana to establish the Initial Weekiy Progress
Report (IWPR) input. This form contains the intormation necessary tO caicu-
late actual versus scheduled completion, provides for error checking, and is
the basis for producing the '"Monthly Contractor and Troop Construction Cost
Report,”" the "Project Status Report,' and several other reports (Figure Bi).

There are two possible uses of rhis input form: (1) the information can
be entered into the Critical Path Method program which will check the network
logic, calculate early and late event cates, and locate the critical path. A
variety of reports, such as activity-on-arrow diagram and bar charts, can be
produced; (2) the information can be used to fill out the initial WPR so that
it may be entered into the IWP data base to allow weekly progress reporting to
begin on the project, with no requirement for using the critical path calcula-
tions or subsequent reports.

Block !. Enter the schedule number of the task. This is a six-character
value assigned by the brigade and is unique to each task.

Block 2. Enter the task title (25 character maximum).
Block 3. Enter start date mmddyy format. Example: 2May83 = 050283.

Block 4. Enter BN/CO/PLT/OIC. Twenty characters including slashes can
be used.

Block 5. Enter the number of workdays per week used in the planning of
the task.

Block 6. Enter desired completion date (mmddyy).

Block 7. This block is used to indicate changes to be made to a CPM that
has already been submitted.

(a) Enter an "A" to add a subtask and then complete blocks 8 through 17.

(b) Enter a '"D" to delete a subtask and enter its | and J numbers in
blocks 8 and 9.

(c) Enter a "C" to change a subtask. Enter its I and J numbers in blocks
8 and 9, and then make an entry in only those blocks to be changed.

Note: If the node numbers must be changed for network logic requirements, the
following procedures may be used to change [ or J. Enter C in block 7; enter
original I and J; place the desired change(s) in parentheses next to the orig-
inal I and/or J.
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Hxample: Block Block
(8) (3)
The wcvenr dentitied by 3-20 s
5(7) 20293 now fdentitfiea by 7-29.

Blocks 8 and 9. {r the Critical Path Method Yrogram s 0 he used, the

tollowing notation convenllions must be observed ~hen numbering the noaes ofr a

Aelwork,

ber
10,
how

the

(a) The tirst i ot rhe network must he the anumper L.

{(b) Only one subtask, the tirst subtask in the neuwork, can begin with

T

r—

(c) For every subtask the [ number must be less than J.

(d) Number the [ and J nodes in increments ot 10 zo ailow ror insertions
ind changes later. The node number must be five digits or less.
Block 10. Enter a subtask description of 30 characters maximum.

Block lil. Enter the duration ot subtask in workdays. Duratinn ls the num-
of "task" days (24-hour) to accompiish some task. Thus, 1t may take 5.
20, or 30 days (duration) ro accomplish 30 mandays of effort, depending on
many men work on the task each dav.

Block 12. Enter "V" for vertical construction, "H" for horizontal.

Al

Block 13. Enter toral number or manhours of effort necessary to complete
subtask.

Block 14, Enter five-character ARTEP task number corresponding to the

construction subtask. Example: 14-12.
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APPENDIX C:

WEEKLY PROGRESS REPORT (WPR) I[NSTRUCTIONS AND FORMS

WPR Input

The WPR is used to update existing information in the usage of mandays,
equipment, and construction status based on one reporting period (Figures Cl
and C2). This report is required from all project officers to each individual
task.

Certain blocks on the WPR need only be completed should the ACMS become
nonoperational. If this applies to a data block, it is noted in the following
instructions.

Period end. A reporting period covers a l-week span from Saturday
through Friday. "Period end" is the date corresponding with close of business
Friday. Reminder: All dates are informat mmddyy.

Block 1. The task number is obtained from the construction directive.

Block 2. Example: 293/A/2.

Block 3. The task title is obtained from the construction directive,

Block 4, Task location.

Block 5. "Start date'" is the date work is scheduled to begin.

Block 6. Task completion date from CWS.

Block 7. Number of workdays the task is ahead or behind schedule.

Block 8. Percent scheduled complete from CWS.

Personnel use. Each type of personnel use has two blocks. The "Period"
block is always completed and lists the personnel use for the reporting peri-
od. The "to date" block is completed only if the ACMS is nonoperational and
is the sum of the personnel use for the period and the "to date" mandays for
that personnel use from the previous reporting period's Project Status Report.

Block 9. Support personnel. Temporary duty (TDY) not chargeable to the i
job in mandays are support personnel or "overhead" persons supporting the !
workforce; e.g., clerks, toolroom keepers whose sole job is maintenance of

tools, mechanics, brigade quality assurance people, and higher headquarters
visitors or inspectors. This work is not chargeable to job costs. .

Block 10. Direct construction personnel, TDY chargeable to the job in
mandays are direct construction personnel working directly on a task, includ-
ing necessary command and supervisory personnel and headquarters staff who are
onsite to perform specific subtasks on the tasks. This work is chargeable to
job costs.
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Section I: Task Identification PERIOD END: & 35 A4

(1) Task number: 29071) _ (2) Bn/Co/Plt: 34 [ A i~

(3 Title: TAT T ASe.Tonf 2 (4) location: QAN ,\1
(5) Start Date: o0d o124 (6) Complet ion Date: = -~ &,
(7) Number of days ahead ﬁ or behind (-) critical path: — 3

(8) Percent scheduled complete from CWS: 117.0

Section I1: PERSONNEL USE THIS PERIOD

SUPPORT DIRECT CONSTRUCTION
US (9) (10) an (12)
ITDY TDY MANDAYS NOT TDY MANDAYS MANDAYS MANDAYS
[RATE | CHARGED TO JOB CHARGED TO JOB WORKED ON SI LOST DUE TO
Per iod | To Date Period | To Date Period [ To Date Per iod [ To Date
OFF \ \ \ Weathed O
NOD 2 2 . int | O
™M \ £0 4% bther | 2
Section 111: EQUIPMENT USED THIS PERIOD (16) (17
[¢%)) {14) (15) US _EQUIP HRS £SC BQUIP MRS
CODE DESCRIPTION HR RATE Per iod [To Date Per iod ]To Date
1w (RANE. SHOVE b~ | O
o | BACY HAE Lo
J AVGER 40
2 PAicy, HMANHINE 50

Sect jon 1V: Other Cost(s) this period

(18) CSC Labor: o) (21) Rental Fees: 240 .
(19) CsC TDY: [4) (22) Transportation: O
(20) CSC Equip: 0 (23) Other US TDY: AAS

Figure Cl. Example of Weekly Progress Report input.
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Section V: Construct ion Work by Subtask_ (or Activiry)
(24) .
TASK WT TASK ‘
(25) (26) @n (28) (29) (30) (31)
1-J SUBTASKS SCH MHRS ACT MHRS WT | PHY % COMP PROGRESS|
Period To Date
30-50 | cONST BEEM 92 47 .
3p-0 | REMOVE BERH DO 100 5
25-10 | tonsT ROAD 50 10
10-500] MTS  DRAINAGE 3% 40
Section VI: (32) Remarks
4
3
(33) (34) (35) (36) a3n (38)) (39) :
Add it jonal Expenses Per iod To Date Per iod To Date Per jod To Date :
ndays a0 B O c 9
cost_(3) A C B O c_ © ,
DISTRIBUTION: AUTHENTICATION:
U 01C/NCOIC !
18th ENGR BDE ™ DR :
CUSTOMER BN S-3

USAEDE

—————————————

Figure Cl., (Cont'd).
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Section I: Task Identification PERIOD END: O/~ O ==t
(1) Task number: L2711 (2) Bn/Co/PIT: _gaa JA |7

(5) Start Date:

(3) Title: TARGET ond (4) Location: 7 e.C P
R T i— (o) doeaion T T
(7) Number of days ahead (+) or behind (-) critical path: = 2

(8) Percent scheduled complete from (WS: 11.0

Section 11: PERSONNEL USE THIS PERIOD

SUPPORT DIRECT OONSTRUCTION
US (9) (10) (11) (12)
[TDY TDY MANDAYS NOT TDY MANDAYS MANDAYS MANDAYS
[RATE CHARGED TO .JOB CHARGED TO JOB WORKED ON S1 LOST DUE TO
Period | To Date Per 1 To Date Per iod | To Date er iod [ To Date
IOFF 1 4 | 4 \ 4 jleathe [) )
o | 2 ? % o Z ® lpaine | O | 14
124 | 9 D) 250 45 200 ther | £ 2L
Section 111: EQUIPMENT USED THIS PFRIQD (16) an
(13) 14) (15) US EQUIP HRS CSC EQUIP HRS
CODE DESCRIPTION HR RATE Per iocd |To Date Per iod |To Date
1 QAN SHOVEL 8. 27 | 10 440
Wo.) BACKHOE L3 | WO 30
\ AGER 2.90 | 40 | 24
-12_ PAVING  dJACHINEL 4,770 20 102
Sect fon 1V: Other Cost(s) this per iod
(18) CSC Labor: 0 (21) Rental Fees: P
(19) CSC TDY: Ie) (22) Transportat ion: 7]
(20) CSC Equip: 0 (23) Other US TDY: V)
Figure C2. Example of Weekly Progress Report with manual computation

blocks completed.




Sect jon V: Construct ion Work by Subtask (or Activity)
(26)
TASK WT TASK
3.0 TAY LT o oTIoN 2
(25) (26) @2n (28) (29) (30) (&))]
1-J SUBTASKS SCH MHRS ACT MHRS WTr |PHY % OOMP PROGRESS|
Per iod To Date
30-9D| 'iaT  BERM 92 12 | 92 1209 | 47 1.9
30-W0] Tovie e 192 B30 120 2.9 |[oY=) 0.9
25-70] CONST  POAD J12. [18) @z 1.2 w15) .0
20-30| M5 DRAINAG 2 2 | 2% 13.9 90 5.5
Sect fon VI: (32) Remarks
(33) (36) (35) (36) an (38)) &)
Add it ional Expenses Per iod To Date Per jod To Date Per iod To Date
ays A_O © 8 © 0 c C o
Cost (3) e S B O [8) c O )
DISTRIBUTION: AUTHENTICATION: .
TCU OIC/NCOIC
18th ENGR BDE ™ R i
CUSTOMER BN S-3 :
USAEDE
Figure C2. (Cont'd).




Blocks 11 and 12.
charged to the job in Block 10.

Entries in these blocks identify the TDY mandays

The estimation should be done as accurately
as possible and rounded in favor of the task. The most important polnt to
remember 1s to be consistent in the approximaction. Example!: Weather has
resulted 1n a loss of approximately .5 day tor a work force of 27. A good
approximation to be used would be l4 mandays charged tor that day worked
onsite and 13 mandays charged for that day lost to weather, B8lock li is for
mandays worked at the )ob site. Block 12 is for mandays lost while on TDY due
to weather delay, maintenance downtime, or other factors. ''Other’ is defined
as all mandays on TDY that have not been accounted for in the above categories
of work onsite, weather, and maintenance. Some examplies of these categories
are staff duty otficers (SDO), orderliies (CQ), compensatory time, and sched-
uled traintng. :

Block 13.
Equipment Costs.”
by the brigade.

Equipment identification code taken from "Hourly Rates of
Authorized equipment codes will be published periodically

Block 14, Equipment description taken from "Hourly Rates of Equipment
Costs."
Block 15. Hourly rate of cost for operation and maintenance taken from

"Hourly Rates of Equipment Costs.” This block is to be completed only if the

ACMS is nonoperational.

Equipment hours. There are two blocks of equipment hours for each type
of equipment. The 'period" equipment hours is always completed and is the
number of hours a plece of equipment was used during the reporting period.

The "to date" equipment hours blocks are completed only if the ACMS is non-
operational and is the sum of the '"period'" manhours for the equipment code and
all previous hours the equipment was used tor the task. These data can be
tound on a Summary Equipment Cost report that lists all equipment costs for
the entire length of the task or by summarizing the equipment usage tor the

equipment code listed on all previous Project Status Reports.

Block 16,

Number of

hours for each piece of U.S. equipment used on the

task during the reporting period.

Block 17. Number of hours for each piece of CSG equipment used on the
task during the reporting period.

Block 18. CSG labor charges for the period.

Block 19. CSG TDY allowances for the period.

Block 20. CSG equipment charges for the period.

Block 21. Rental fees for the period.

Block 22. Transportation costs for the period.

Block 23. Other U.S. TDY costs for the period.




Block 24. Task weight taken trom the S-3 report and the task title.
This block is only completed if the ACMS is nonoperational.

Block 25. [-J number of subtasks (or activities) currently being worked
on (even 1f completed during the current reporting period), or that have been
started and are not 100 percent complete (even if they were not worked on dur-
ing the current report period).

Block 26. Subtasks. This is the description of the subtask (or activ-
ity) from the IWPR.

Block 27. Scheduled manhours. This is taken from the IWPR. This block
is only completed if the ACMS is nonoperational.

Block 28. Actual manhours. Manhours for the period are always listed.
“To date' manhours need only be listed should the ACMS become nonoperational.
These manhours are sum of the "period" manhours and the actual manhours listed
on the IWPR output listing from the previous reporting period.

Block 29. Task (or activity) weight taken from the IWPR output listing.
This block need only be completed should the ACMS become nonoperational.

Block 30. Physical percent complete.
Block 31. Progress. This block is only completed if the ACMS is non-

operational. Progress is computed by multiplying weight (Block 29) by physi-
cal percent complete (Block 30) and dividing by 100.

Block 32. Remarks. List S1, S2/3, S4, EMMO, TRAINING, and VISITORS.
Address current problems and any items of interest or requests for action,
Summarize significant weekly progress. Additional comments for clarification
on the other blocks such as '"Lost Time" are in order.

Block 33. CSG supplement allowance denoting mandays and U.S. cost (dol-
lars) per period. None of these figures are entered into the ACMS.

Block 34. Type A CSG expenses for the period.

Block 35. Type A CSG expenses to date.

Block 36. Type B CSG expenses for the period.

Block 37. Type B CSG expenses to date. ]
] Block 38. Type C CSG expenses for the period. |

Block 39. Type C CSG expenses to date.
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APPENDIX D:

CONSTRUCTION SUMMARY REPORTS
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Section |1 Task Identification

(1) Task Nusber: 3371

(3) Title: TARGEY SECTION 2

(5) Start Date: 27 FEB B4

(1) Nuwoer of days anead(+) or behind(-):

(8) Percent Scheduled complete from CuS ¢
Jercent Actual complete

Section 11: Personnel use Period/To Date

-6
23.0x
38.2¢

“or Pariog: 27 YAR 84

(@) Bn/Co/Pit: 79 /B/.
(4) Location : ANGE 39
(5) Completion Jate: 30 JUN 84

| i SUPPORT [ DIRECT CONSTRUCTION
t | [ |
TS 9) [ (19 : (11) [ 12 ;
+TOY | TDY mMANDAYS NOT ! ! TDY MANDAYS | NANDAYS [l WANDAYS f
1 RATE 1 CHARGED 70 JOB ! ! CHARGED 1 WORKED [ LCST
i ' [ T0 JOB [ ON SITE i WE 10 i
(R ) [ .
{ t Dertod | To Date! | Period ! To Datel Derod To Zate ' | ' Reroag (To Date !
i + [ + s !
i OFF | ) 1) 1 1 i L1 weath ;
i t [ ] [ 11 1O 11 1t [ [
{ [ + B
« NCO i § bl t i i PRt
! + 1 2t 13 2 | 1t 2 i i T ?
i [ + [ +
N . ! bt 1 ' ! ) Jther i
1 . [ [ L 31 3 Y| l H

+ + v -+
Financial Progress To Date

------- +

i ] | { |
i t ALLOCATED t EXPENDED I REMRINING FINANC AL
i TYPE FUNDS | FUNDS () \ TOORTE (81 FUNDS (9) ts CoMeLlTE
!
t 1 [ i !
I us T0Y i 2105588 | .68 {20984, 88 | [ e .
1 + +
i i { H H !
P US EQUIPMENT | 350909 i 142873 ! 271,85 i 49,821
! + '
' { t y .
1 CsC ToY t 0 ! .00 ) 8.00 i N/R |
t + .
[ | ! ! H :
t CSC EQUIPMENT | (X ] l 0.0 | [X] ' N/R
) B
[ { § i i
| CSC LABOR t (X ] ) [ ] i (N ] ! NA .
{ +
t ! | 1 | |
I TOTALS i 2535, 0 | 1899.75 [ e H [ 9914

Figure D4. Project Status Report.
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3
Weekiy Eg.ioment Zost Reoort For fec.ad: 39 A% 84
Task No. 320271 Yitie H z
En/Carsitlt 179 sR/Y A=A Ot
R F NN ERRERAEIREFREEFERRAEECRFD X AR RR P AL L BRI KA P A 2 XXX AL I LI XS F AP RRT IS
DESCRIPTION ITIM N b/ -HCUR 0Ll ITnT
Crare Shavel, Basic Lnit, 6. & B L3007 <0 i RO
Bacwnoe Crane Snovel: 3/4 cu le. & .58 “Z Ee Lo
: Distributor Water Tan« Type g3. @ & 4.7 o t ENTRN
3 Driiiing Machine, ~ercussion, oh, @ $ .56 e 3 ERE
Generator Set, Dieca) 0. ¢ FOO.00 e i R I
MTEVLY TOTAL 4 I
i
7

Figure D4. (Cont'd).
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PN NUMBER: 30393-79-e20060 CUSTOMER: 7Q7LC

BILLING NUMBER: 2 From: a2@284 To: 230984

DA FORM 2544: 3093-79-eZ DATE: @12i84

TITLE: BRAF 84 UNIT: 37

P $m———— + + ———— - ——mm— e e +

] ! ! PROJECT ! PREVIOUS ) BILLING

1 TYPE OF | ALLOCATED | COST I CUMULATIVE t THIS i BALANCE i

i FUNDS | FUNDS 1 TD DARTE I BILLING i PERIOD } ;

R + e T o —— e om o + :
i US TDY I 21@5S.e0 | 71,08 6.2 S5.00 | Z0984.022 |

e ———— e A ——— b m—————— fmmmm———— T +

i US EQUIF 350@. 0@ | 1428.75 ¢ 127.7¢ i 1321.25 | 2071.29 |

e m——————— o o ——— o D fm—m e +

| €56 TDY i 2.20 | 2.@9 ! a.ee | .20 2.0 i

o o e ———— o e e — o ———— + ,
I CS6G EQUIP i 2.3 | 2.00 | e.ea 2.2 .00 . (
P —————— o e e D T r—— o Fr B Lt P + 4
| CSG LABOR ! .00 ! 2.0Q @.a2 .02 | 2.22

B e D e dommmm————— Fomm e e e ettt Fommmm + i
| TOTAL | 24555.00 | 1493,.75 | 143.7¢ | 135€.25 + 23@55.25 .

+ D R e LT e T p— N a— e — e +

Schedules Included:

398271

Figure D5. Customer Billing Report.




BRTTACION : 79 Froms @0 MRl Ga

REFPOART NUMBER: = T 2D 4437 §s

O | i

D R ke R ks el R i . B N
{ : s ] ’.EV'JUS ' CO0T ; i

i TYRE OF : RALLUCRIED 3 CuST VCumULATIVE THlL BRCANCE

| FUNDS i FUNDS LT DATY ¢ COSTYS . pEQIﬁD . . i

B it N i R e N L L L T ey R Ce e a - b
v US TDY I 31035.00 | 36,8 131,80 S.22 . Zasid, ek ;
Bt n e v et e e o o smes s e o mmimamims a e f m e e o e b - . : "
| US EQUIF . 10508.90 ¢ "Ld8.LS SOTLOE . BRS¢ 8891, {
LT e S T O | !
1 CS6 TDY .  1000.93 ! 2.22 ! 2.8 2,08 ¢+ 2@ ;
e v teh e e e s e - P P T T e B IR - . .- “e et ‘
I CSBG COUIP &+ 100,28 | 138020 ,aw.aa & .12 PR ' 3082, 2 l
1

- ———— e o e * - - - | LT Ty S [N . . i- - - - -
| CS6 LABOR i  :0@0.2@ g@a e ! cAR. B2 a.aa . 329, 2@
e e ap m memcam mme s v mif e e o e e m e e em e e e B TN TN Cee e,

i TOTAL i 44555.00 ! 3826. 65 238. 62 28856, 05 42706, 35

o ——— - A A IV U NI S8 e e e e b - e e e}

Projects Included: R

39071 792333 f

Figure D6. Battalion Costs Report. |
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Unit: 43

Per1od: @1 JAN 84 - 09 WAR 84

Percent Total Total Contractor Troop Coms.

Actually Estimated Estisatec Cost ()  Cost ($)  Direct Cons. Cumuia-
Task No. Placed Contractor Troop Placed Placed Placed tive
& Title (per1od/cumulative) Cost ($) Cost ($)  For Period For Period Man Days Man Days

Operations and Maintaienance, ARMY

432011
TARGET SECTION 1 53,9 53¢ $ 25000 ¢ 20000 ¢ 13475 ¢ 2784 64 64
OMAA3201118
A3eT7
BARRACKS 22,08 2e.0% s 25000 20000 ¢ 5512 ¢ 3376 n n
MCA37827918
Sub Total 7ATC PPN $ 0000 ¢ A0 ¢ 18987 ¢ 6161 141 144
Total A3 ] 30000 ¢ 40000 ¢ 18987 ¢ 6161 141

282

Figure D9. Monthly Contractor and Troop Construction Report.
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GLOSSARY

construction directive: a directive ordering the brigade o complete a con-
struction project. The brigade breaks down each prcject into separate
tasks.

construction task: the smallest unit of coastruction effort to which a unigue
construction schedule number is assigned and tor which a weekly progress
report is required of the task. (The automated system's reporting torms
and software programs can also be used Lo track progress on other Lypes o1
“tasks" such as training, Bn/Bde overhead, combat missions and studies.

cursor: position indicator frequently used in displays on a video rerminal :o
indicate a character to be corrected or a position in which data is to be
entered.

data base: an organization of data tiles for central access, recrieval, and
update.

hardware: physical components of the computer system.

operating system: software required to manage hardware and logical resources
of a system.

project: all work under a construction directive.

project cluster! a unique set of project groups for which there is some com-
mon characteristic shared by all groups in the set. Each cluster is
designated by a unique name, such as "18th Engineer Brigade," "Grafenwoehr
Upgrade," or "FE Projects."

project group: a unique set of individual tasks for which there is some
common characteristic shared by all tasks in the set. Each group is
designated by a unique name, such as "Range 94," "6 Engineer Bn,'" "FE
Baumholder,”" or "Vertical Projects."” An individual task may be a member
of no group, one group, or multiple groups.

project number (PN): a unique number assigned to all work under a construc-
tion directive by the brigade.

software: 1instructions that tell the hardware of a system what to do with
data,

subtask: an activity in a construction network which forms a task. The PMS- '
II program refers to activities which are equivalent to subtasks.

task: a construction network of subtasks. The PMS-II program refers to
"projects," which are equivalent to '"tasks."

Weekly Progress Report: a report prepared weekly by the Project Officer of
each task giving the status of the construction task.
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Special Diatribution

USMA

ATTN: D/G&CS

USAES

ATTN:  ATZA-CD
ATTN: ATZA-TDO-CIT
ATIN: ATZA-DTE
ATTN: AT2A-FM

Commanding General

3Sth Enginear Brigade (Corps)
Sherusa Rosd

Jafferson Barvacks, MO 63125

Commander

30th Engineer Brigade

Norzth Carolina National Guard
ATTN: LTC S. L. Camacho
Charlocca, NC 28200

Commander
CECOM Sof twere Developsent
Support Center

ATTN: DRCPM~OTDS-SDSC/Mr. Gary Dozier

suglding 138
Fort Leaveavorth, K§ 66027

Cosmander
7th Engineer Brigade
APO New York 09154

Commander

18th Enginear Brigade
ATTN: MAJ Baldwin
APO New York 09164

Commander
18th Enginesr Brigade
APO New York 09164

Commander

20th Engineer Brigade
ATIN: Automacion Officer
Pocrt Bragg, NC 28307
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